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Influence of temperature and sowing depth on seed germination
and seedling establishment of Magnolia sprengeri
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Abstract: In this study, two factors including temperature(7 constant temperatures of 10, 15, 20, 25, 28, 30 and 35 C; 5
day/night temperature conditions of 35 C-25 C, 30 C-20 C, 28 C-15 C, 25 C-15 C, 20 *C-10 C) and
sowing depth(0, 0.5, 1.0, 2.0, 3.0, 4.0 and 5.0 cm) were reasonably set for cultivation of Magnolia sprengeri Pamp. through
artificial climate incubator. Seed germination rate, germination potential, germination index, germination rate, vigor index
and survive number of seedling, number of lateral roots, number of leaves, main root length, maximum lateral root length,
plant height, base diameter, leaf area per seedling, fresh weight and seedling survival rate were determined to study the
effects of temperature and sowing depth on seed germination and seedling establishment of Magnolia sprengeri Pamp. The
study found that seed germination rate, germination potential, germination index, vigor index, germination rate, plant height,
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number of leaves, base diameter, main root length, number of lateral roots, maximum lateral root length, leaf area per
seedling, fresh weight and seedling survival rate all reached the maximum at constant temperature of 28 ‘C, 28 ‘C -15 C
day/night changing temperature, and sowing depth of 2 cm. Integrative evaluation of the influence of the two factors on seed
germination and seedling establishment showed that temperature is the dominant factor affecting seed germination rate,
germination potential and germination rate and sowing depth is the dominant factor affecting seedling survival rate. Constant
temperature of 28 °‘C and sowing depth of 2 cm are suggested as the most appropriate conditions for seed germination and

seedling establishment of M. sprengeri.

Keywords: Magnolia sprengeri; temperature; sowing depth; seed germination; seedling establishment
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Table1 Characteristics of Magnolia sprengeri seed germination under steady temperature treatment
/'C 1% 1%
10 (14.3140.56)d (11.76+0.98)d (5.23+0.46)d (0.13+0.02)d (0.08+0.03)d
15 (26.42+1.12)d (23.65+0.91)c (8.54+0.33)d (0.2420.04)d (0.14+0.05)d
20 (43.34+£0.91)c (41.54+1.07)bc (10.15+0.28)cd (0.45+0.04)c (0.35+0.06)c
25 (56.45+1.56)b (54.93+0.86)b (16.37+0.36)b (0.68+0.03)b (0.49+0.06)b
28 (73.75+1.43)a (70.23+1.51)a (19.54+0.58)a (0.91+0.01)a (0.63+0.09)a
30 (61.36+0.95)b (55.87+1.38)b (17.2620.45)b (0.711£0.02)b (0.52+0.04)b
35 (50.68+0.88)b (44.33+£1.22)b (13.55+0.87)c (0.55+0.05)c (0.41+0.03)c
(P <0.05)
212 BREBMHREALATHLOY N 25°C-15°C 28°C-15
C 28 C -
2 28°C .15 °C 15 >
20C-10°C
R2 TRAEBHKGKRZMTFIRELSHE
Table 2 Characteristics of Magnolia sprengeri seed germination under changing temperature treatment
/'C 1% 1%
35-25 (36.32£1.32)b (32.57+0.83)c (12.53£0.64)b (0.36+0.06)c (0.29£0.01)c
30-20 (40.53£1.11)b (36.78+1.27)c (14.25+0.85)b (0.54+0.03)b (0.37£0.02)b
2815 (67.21+1.58)a (61.46+0.51)a (18.23£0.92)a (0.83+£0.06)a (0.58+0.05)a
25-15 (61.27+1.03)a (54.32+1.06)b (16.67+0.65)a (0.58+0.02)b (0.430.03)b
20-10 (29.86+0.95)c (26.51+1.53)d (10.26+0.34)c (0.27£0.03)c (0.26%0.02)c
(P <0.05)

2.1.3 #AREA KGRI T HLG R
2.0 cm

(3
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Table 3 Characteristics of Magnolia sprengeri seed germination with different sowing depths
/em 1% 1%
CK (23.69+0.65)d (12.34+0.65)d (7.83+0.12)c (0.34+0.01)c (0.21+0.03)c
0.5 (40.18+0.78)c (19.42+1.23)d (13.65+0.23)b (0.55+0.02)b (0.45+0.01)b
1.0 (54.75+0.91)b (36.98+0.94)c (15.47+0.35)b (0.61+0.03)b (0.51+0.02)b
2.0 (68.23+1.23)a (59.64+1.34)d (18.36+0.65)a (0.76+0.04)a (0.62+0.06)a
3.0 (50.34+0.77)b (50.32+1.02)b (15.36+0.34)b (0.54+0.03)b (0.47+0.04)b
4.0 (38.67+1.15)c (36.68+1.13)c (12.58+0.87)b (0.35+0.05)c (0.38+0.08)b
5.0 (27.61+0.75)d (23.69+1.57)d (11.3740.46)b (0.31+0.07)c (0.1940.06)c
(P <0.05)
2.2 EEFBIEEE YA BRI 37.03% 47.17% 8589% 6497 % 67.18%
‘ \ 81.81% 86.51%
2.2.1 flEEa X ERZHGERN "
4 10 C 28°C 30°C
28 °C
28 C 25°C 30°C
10°C 73.70 % 35.08 %
F 4 ERLENREAR=ETFE
Table 4 Characteristics of Magnolia sprengeri seedlings under steady temperature treatment
/IC /em / /mm /em
10 (4.15+0.58)d (2.11+0.43)b (1.53+0.23)c (9.16+0.65)c (4.23+0.28)d
15 (8.22+0.27)c (2.35+0.34)b (1.744£0.13)b (10.22+0.75)c (8.44+0.68)d
20 (10.54+0.36)b (2.69+0.12)b (1.86+0.24)b (13.49+0.64)bc (15.98+0.64)cd
25 (13.26+0.54)b (2.94+0.18)ab (2.01+0.48)b (15.76+0.85)b (21.37+0.48)b
28 (15.78+0.87)a (3.25+0.14)a (2.43+0.36)a (17.34+0.34)a (30.12+0.76)a
30 (14.13+0.23)ab (3.06+0.35)ab (2.25+0.28)ab (16.12+0.87)ab (24.86+0.86)b
35 (12.67+0.24)b (2.87+0.29)b (1.98+0.57)b (14.37+0.64)bc (18.65+0.55)c
IC fem fem? /g 1%
10 (2.54+0.13)d (13.57+0.98)d (0.82+0.23)d (10.15+0.56)d
15 (3.33+0.25)c (20.77+0.65)c (1.67+0.45)c (36.76+1.12)c
20 (4.52+0.36)bc (29.65+0.78)c (2.51+0.61)c (51.47+1.45)b
25 (5.36+0.14)b (35.67+1.23)b (3.63+0.67)ab (60.34+1.65)b
28 (7.25+0.32)a (41.35+1.12)a (4.51+0.24)a (75.23+1.68)a
30 (6.15+0.32)b (37.68+0.68)b (3.88+0.16)ab (63.57+1.33)b
35 (5.34+0.17)bc (31.85+0.87)bc (2.96+0.38)bc (54.36+1.98)b
(P<0.05)
2.2.2 BARTBARIER LY ERYA 20 'C-10 °C 54.63% 54.75%
0 0 0 0 0 0
5 20 °C .10 C 38.43% 60.10% 73.33% 59.87% 68.36% 63.37%
81.54%
28°C-15°C 25C-15C

28 C-15°C
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Table 5 Characteristics of Magnolia sprengeri seedlings under changing temperature treatment
IC /cm / /mm /cm
3525 (9.85+0.36)c (1.68+0.52)c (1.62+0.23)c (8.87+0.12)c (10.97+0.65)c
30-20 (11.74+0.48)b (2.77£0.31)b (1.88+0.35)b (10.65+0.37)b (20.23+£0.41)b
2815 (14.24+0.98)a (3.16%0.35)a (2.29£0.64)a (14.26+0.75)a (28.68+0.85)a
2515 (12.38+0.75)b (2.96+0.25)ab (2.04+0.37)ab (12.36+0.68)ab (22.3610.71)b
20-10 (6.4620.35)d (1.430.33)c (1.4120.46)c (5.69+0.34)d (7.65+0.12)d
Ic fem fem? 9 1%
35-25 (3.02+0.18)c (14.67+0.56)c (1.59+0.35)d (26.67+0.98)c
30-20 (4.87£0.24)b (28.36+0.54)b (2.66+0.16)c (48.36+1.23)b
2815 (6.13+0.36)a (38.37£1.26)a (3.74+0.46)a (69.23+1.11)a
25-15 (5.06+0.35)b (33.62+£0.87)b (3.12+0.34)b (51.61+1.65)b
2010 (2.4620.47)c (12.14+0.35)c (1.37+0.21)d (12.78+0.37)d
(P <0.05)
203 HAEAARE A LB ERN Y 70.12% 67.20%
6 20 cm 36.92% 51.74% 2891% 5221% 5550% 42
94% 51.34%
R6 NEHEMRERRSARZLEEY
Table 6 Characteristics of Magnolia sprengeri seedlings with different sowing depths
/cm /cm / /mm /cm
CK (4.35+0.23)c (1.2340.13)d (1.23+£0.11)d (7.65+0.12)c (20.31+0.56)b
05 (5.3620.21)c (2.67+0.25)c (1.4620.32)c (10.47+0.32)b (22.680.87)b
1.0 (9.67+0.13)b (2.98+0.31)b (1.52+0.54)c (13.65+0.51)b (27.12+0.46)a
2.0 (14.56+0.46)a (3.75£0.12)a (1.95+£0.67)a (15.85+0.65)a (28.57+1.02)a
3.0 (11.25+0.35)b (2.68+0.47)c (1.71£0.31)b (11.62+0.54)b (24.98+0.98)b
4.0 (8.65+0.14)b (2.14+0.25)c (1.45+0.31)c (7.36+0.36)c (19.38+0.67)c
5.0 (7.49+0.68)c (1.56+0.13)d (1.16+0.26)d (5.37+0.45)d (18.37+0.86)c
/em fem fem? Ig 1%
CK (3.67+0.23)d (17.650.35)d (1.86+0.35)c (34.67+0.85)c
05 (4.25+0.65)c (26.98+0.36)c (2.3520.36)b (52.38+0.98)b
1.0 (5.69+0.52)c (36.58+0.39)ab (2.97+0.54)a (65.45+1.05)ab
2.0 (7.68+0.45)a (39.66+0.65)a (3.26%0.68)a (71.25+1.24)a
3.0 (6.67+0.36)b (31.24+0.42)b (2.4520.26)b (55.34+0.68)b
4.0 (5.34+0.64)c (22.68+0.53)c (1.87+0.51)c (42.3+0.641)c
5.0 (2.39+0.39)d (14.27+£0.41)d (1.31+0.28)d (27.46+0.35)d
(P <0.05)
3 #FrEifit
0.72% 6.19%
7 5
24.23% 28 °C
(P 0.05) ) -
28 C
6

28°C-15°C
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65.28%
51.73%
4~6cm

57.35% 70.12%

2.0cm

67.20%

[22] [23]

[24]

2.0 cm

= (Quercus wutaishanica)

2 cm) (78.9%)

(63.59%)

28°C

2.0cm

SE 3K

(1]

[2]

(3]

(4]

[
2005(7) 18-20
ZHAO C X Identification of Magnolia Magnolia sprengeri
and Magnolia cylindrical [J] Hunan Forestry Science
2005(7) 18-20

[J] 2018(5) 114-116
PENG X L CHEN K Research on popularization and
application of Sichuan native tree Magnolia sprengeri
Pamp. in landscape architecture[J]  Architecture &
Culture 2018 170(5) 114-116

1

[J] 2014 33(5) 90-93
LIANGK CHENZP PANDQ etal Study on the
growth rhythm of Magnolia sprengeri one-year-old
seedlings[J] Seed 2014 33(5) 90-93

1] 2018 38(13)
47244732

HEYM LIQF HEX etal Effects of environmental

[5]

(6]

[7]

(8]

9]

[10]

[11]

[12]

[13]

factors on seed germination and seedling establishment of
Caryopteris mongolica[J] Acta Ecologica Sinica 2018
38(13) 4724-4732

[J1 2018
43(20) 4033-4043
SHEN Q ZHAO J X QIU X B etal
influence of environment factors to yield and quality
traits of Perilla frutescen[J] China Journal of Chinese
Materia Medica 2018 43(20) 4033-4043

Research on

[J] 2018(9) 1-2
MEIM ZHANG X L LU XJ Effect of temperature on
seed germination-breaking of Magnolia sieboldii in
eastern region of Liaoning Province[J] Protection Forest
Science and Technology 2018(9) 1-2

[J] 2018
54(12) 33-41
LIUCG WANGMY LIUN etal Effects of different
irradiation duration on growth and photosynthetic
characteristics of Populusxeuramericana seedlings[J].
Scientia Silvae Sinicae 2018 54(12) 33-41
1]
2018 24(19) 85-86
WANG W Effects of Different irradiation duration on
growth and photosynthetic characteristics of Populus
euramericana seedlings[J] Anhui Agricultural Science
Bulletin 2018 24(19) 85-86
[ 2010
35(2) 51-53
HE Y F Study on seed propagation of Magnolia
sprengeri Pamp.[J]
2010 35(2) 51-53
KANG Y X EJDER E Magnolia sprengeri Pamp
Morphological variation and geographical distribution[J].

Forestry Science&Technology

Plant Biosystems-An International Journal Dealing with
all Aspects of Plant Biology 2011 145(4) 906-923
YANGM SHISG LIUW etal Phenotypic variation
and diversity of Magnolia sprengeri Pamp in native
habitat[J] Genetics and Molecular Research 2015
14(2) 6495-6508

SONG C Y LIU H M Habitat differentiation and
conservation gap of Magnolia biondii M denudata and
M. sprengeri in China[J] PeerJ 2019(6) e6126

ISSR [9 2014 50(1) 76-81
YANG M ZHANG M SHI S G et al
genetic structure of Magnolia sprengeri populations
based on ISSR markers[J] Scientia Silvae Sinicae 2014

Analysis of



46 6 697
50(1) 76-81 TIAN L ZHANG P D NIU S N et al Effects of
[14] [D] different treatments on seed germination and seedling

[15]

[16]

[17]

[18]

[19]

[20]

2007
SHEN J L A study of breeding technic on Magnolia
sprengeri pamp[D] Yangling China Northwest A& F
University 2007

[

2000 25(9) 562
WANG G Y TIAN Y Seedling test of Magnolia
sprengeri Pamp [J] China Journal of Chinese Materia
Medica 2000 25(9) 562

[J1 2005 14(6) 898-900
NIGY WANGCW PENGSL Effects of different
temperature on seed germination of Meremia biosiana[J].
Ecology and Environment 2005 14(6) 898-900

[J] 2004 34(4) 10-11
ZHAOLZ QIZW WANG ML The experimenton
varied sprouting temperature for Albizzia julibrissin
seeds[J] Journal of Shandong Forestry Science and
Technology 2004 34(4) 10-11

[J] ( ) 2010 29(4)
79-82
HAN LJ MAS WANG G Y Effect of different
temperatures on the seed germination of Magnolia
liliflora Desr[J]  Journal of Changchun Normal University
(Natural Science) 2010 29(4) 79-82

[ 2011  22(7)
1682-1688
YAN X F WANG JL ZHOU L B Effects of light
intensity on Quercus liaotungensis seed germination and
seedling growth[J] Chinese Journal of Applied Ecology
2011 22(7) 1682-1688

1] 2014 33(9)
2408-2413

establishment of eelgrass Zostera marina L.[J] Chinese
Journal of Ecology 2014 33(9) 2408-2413
[21]
]| 2008 15(2) 195-197
LAIJY LIUJB PANCL etal Effectof different
treatments on the seed germination of Kmeria
septentrionalis[J] Guangxi Sciences 2008 15(2)
195-197
[22]
[ 2017 36(11)
90-94
WEIJF WEIDP WUXK etal Effectsof sowing
depth on seed emergence and seedling traits of Jatropha
curcas L.[J] Seed 2017 36(11) 90-94
[23]
]| 2017 42(3) 4-7
LIANG L D Effects of Substrate mulch sowing depth
and water content on seed germination of Betula
pendula[J] Forestry Science & Technology 2017 42(3)
4-7
[24] [
2016(7) 24-25
WANG F Effect of sowing depth on the growth of
Quercus liaotungensis seedlings[J] Neimenggu Forestry
2016(7) 24-25
[25]
[
2014 25(1) 53-60
YANXF QIUZH ZHANGQ etal Effectsof coat
and sowing depth on seed germination and early seedling
growth of Quercus wutaishanica[J] Chinese Journal of
Applied Ecology 2014 25(1) 53-60

FiERE: FTEHK
B T g



